INTRODUCTION {#sec1-1}
============

With the decrease in morbid adverse events after surgery, patient satisfaction with perioperative care is assuming more importance. Pain on injection of anaesthetic is an important source of patient dissatisfaction and is a recognized adverse effect of propofol.\[[@ref1]\] Among 33 low-morbidity clinical outcomes, considering clinical importance and frequency, pain during injection of propofol was ranked as the seventh most important problem of current clinical anaesthesiology.\[[@ref2]\] The reported incidence of pain on injection of propofol varies between 28% and 90% in adults if a vein on the dorsum of the hand is used.\[[@ref3][@ref4]\] Several techniques have been proposed over the years to reduce the incidence and severity of such pain. However, all have variable results.\[[@ref4]--[@ref13]\]

It has been demonstrated that ondansetron, a specific 5-hydroxytryptamine (5HT~3~) receptor antagonist, provided numbness when injected under the skin.\[[@ref14]\] It has been further demonstrated that ondansetron successfully relieved pain following propofol injection without any adverse effects in a significant number of patients.\[[@ref8]\]

In our practice, granisetron is routinely administered as pre-medication to prevent post-operative nausea and vomiting in patients following general anaesthesia. Granisetron is a serotonin 5HT~3~ receptor antagonist and demonstrates superior efficacy and longer duration to ondansetron. We postulated that intravenous granisetron, being a potent 5HT~3~ antagonist, might decrease pain on injection of propofol. In a randomized, double--blinded study, we used granisetron pre-treatment to determine whether it might decrease the pain of propofol injection.

METHODS {#sec1-2}
=======

Institutional ethical committee approval was obtained and informed consent was taken from all the patients. All adult women, ASA I or II, aged between 18 and 50 years presenting for elective surgery under general anaesthesia were candidates for inclusion in the study. Patients were explained about the procedure during the pre-anaesthetic visit. Those patients with difficulty in communication were excluded from the study. Patients who had a history of allergic response to either propofol or 5HT~3~ receptor antagonist, or received any analgesic or sedative drugs within 24 h prior to surgery, were also excluded from this study.

Eighty-two patients were studied, but two patients were excluded as they received analgesic medication within 24 h of surgery. All patients were fasted for 8 h. Patients received either granisetron pre-treatment 2 mg in a total volume of 2 mL (*n*=40) or 2 mL 0.9% saline pre-treatment as a placebo (*n*=40) 60 s before the administration of propofol according to a computer-generated randomization list. All drugs were prepared at operating room temperature (21--23°C) by an anaesthesiologist not involved in induction of anaesthesia. The investigator did not know the content of the solutions. No patient was given any pre-medication before the pre-treatment injection.

On arrival in the operation theatre, a 20G cannula was inserted into a vein on the dorsum of the patient\'s non-dominant hand and lactated Ringer\'s solution was infused. Heart rate and non-invasive blood pressure were measured. Heart rate, blood pressure and peripheral O~2~ saturation were recorded before injecting propofol and at 1 and 3 min after. Each patient received 2 mL of the pre-treatment solution for a period of 5 s 5 min after i.v. cannulation (time taken for applying monitors) while the venous drainage was occluded manually at mid-arm by an assistant. One minute after intravenous injection of pre-treatment solution, the occlusion was released and anaesthesia was induced with propofol 2.5 mg/kg. The initial 2 mL bolus was given over 4 s; 15 seconds later, the patient was asked to rate immediately any sensation of pain during injection of propofol. The grading of pain was similar to the method used in previous studies,\[[@ref5][@ref8][@ref10]\] and was explained to the patients at the pre-anaesthetic visit as well as before giving propofol injection. An anaesthesiologist blinded to the study protocol evaluated pain during injection of propofol using a verbal rating scale: 0=none (negative response to questioning), 1=mild pain (pain reported only in response to questioning without any behavioural signs), 2=moderate pain (pain reported in response to questioning and accompanied by a behavioural sign or pain reported spontaneously without questioning) or 3=severe pain (strong vocal response or response accompanied by facial grimacing, arm withdrawal or tears). The patients as well as the anaesthesiologist were unaware of the nature of the test drug. Adverse effects, if any, were noted. Induction of anaesthesia was achieved with propofol. Tracheal intubation was facilitated with atracurium besylate and anaesthesia was maintained with nitrous oxide, oxygen and sevoflurane supplemented with fentanyl and intermittent positive pressure ventilation (IPPV).

Power calculation indicated that recruitment of 40 patients in each group would be significant to demonstrate a reduction of pain score of one at a level of significance of *P*\<0.05 and power of 99.3%. The results were analyzed statistically using unpaired Student\'s '*t*' test and Chi-square test with Yate\'s correction when appropriate. Results were considered statistically significant when a *P* value of \<0.05 was obtained.

RESULTS {#sec1-3}
=======

Patients' age, weight and ASA physical status are presented in [Table 1](#T1){ref-type="table"}. There were no statistically significant differences between the groups. The number of patients who experienced pain or discomfort in either group is shown in [Table 2](#T2){ref-type="table"}. The overall incidence of pain in the saline group was 24 (60%), compared with 6 (15%) in the granisetron group (*P*\<0.05). Fewer patients in the granisetron group experienced severe pain (2.5% vs. 37.5%; *P*\<0.05) \[[Table 2](#T2){ref-type="table"}\]. The number of patients who experienced mild to moderate pain was nine and five in the saline and granisetron groups, respectively. No patient in either group experienced pain or discomfort during the injection of pre-treatment solution. There was transient rise in heart rate in patients suffering from pain of verbal rating scale (VRS) score 2--3 in both the groups, but no changes in blood pressure were noted.

###### 

Patients' characteristics, values are mean (SD) where appropriate
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###### 

Number of patients with the pain scores shown after 2 mL intravenous propofol (1%) injection following pre-treatment solution
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After propofol injection, no significant adverse reaction was seen in any group that needed active intervention.

DISCUSSION {#sec1-4}
==========

The incidence of pain caused by propofol injection was reported to range from 28% to 90% in adults if a vein on the dorsum of the hand is used.\[[@ref3][@ref4]\] Therefore, considering the extensive use of propofol in clinical practice, the pain frequently reported on induction of anaesthesia cannot be neglected. Although the underlying mechanisms are still not fully understood,\[[@ref15]\] the explanation for the pain include endothelial irritation, osmolality differences, unphysiological pH and the activation of pain mediators.\[[@ref6]\] The initial component of pain, involving immediate stimulation of nociceptors and free nerve endings,\[[@ref9]\] seems to be associated mainly with the concentration of free drug within the aqueous phase of the emulsion.\[[@ref16]\] The delayed component of pain, appearing within half a minute, is also believed to result from interaction with nociceptors and free nerve endings\[[@ref9]\]; however, promoted by local vasodilatation and hyperpermeability induced by bradykinin\[[@ref17][@ref18]\] and possibly also prostaglandin E~2~.\[[@ref17][@ref19]\]

Many methods have been used to reduce the incidence of pain on propofol injection with variable results. Lignocaine added to or given before injection of propofol is widely employed, although protection is not complete, with a failure rate of between 13% and 44%.\[[@ref20][@ref21]\] Cooling the propofol to 4°C reduces its injection pain possibly by delaying the activation of enzymatic cascade of pain mediators.\[[@ref5]\] Injecting into a large forearm vein also reduces the pain, probably by reducing contact between drug and endothelium. Diluting propofol with intralipid\[[@ref6]\] and the application of eutectic mixture of local anaesthetic cream to the skin before venepuncture have also been reported to reduce the incidence of propofol injection pain.\[[@ref22]\] Metoclopromide shares the structural and physiochemical properties with lignocaine\[[@ref23]\] and is a weak local anaesthetic.\[[@ref24]\] It has been shown to be as effective as lignocaine in reducing propofol injection pain.\[[@ref25]\] Opioids may also reduce the incidence of pain, and alfentanil has shown to reduce the incidence of pain following propofol injection from 84% to 36%.\[[@ref12]\] Pre-treatment with some intravenous induction agents like ketamine,\[[@ref9]\] thiopentone\[[@ref10]\] and even propofol\[[@ref13]\] itself in subanaesthetic doses have shown some promise in reducing the incidence and severity of propofol injection pain but not with ketamine pre-mixed with propofol.\[[@ref26]\]

The incidence of pain in our study using dorsal hand vein was reduced from 60% to 15% by granisetron pre-treatment when the venous drainage was occluded manually at mid-arm by an assistant for 1 min after intravenous injection of pre-treatment solution. This compares favourably with other methods.

Ondansetron had been shown to relieve pain by its multifaceted actions as a Na channel blocker, a 5HT~3~ receptor antagonist and mu opioid agonist.\[[@ref14][@ref27]\] We presume that granisetron, a more refined 5HT~3~ antagonist,\[[@ref27]\] therefore relieved pain by a similar mechanism.

We routinely use granisetron at the time of induction of anaesthesia for prevention of post-operative nausea and vomiting. This study was designed to ascertain whether pre-treatment with granisetron could alleviate the pain produced by an intravenous propofol injection. Manual compression of venous drainage for 1 min after injection of granisetron was allowed for its action to begin.\[[@ref28]\] Pain was assessed 15 s after giving the propofol injection as the pain during propofol injection can be immediate or delayed, with the latter having a latency of between 10 and 20 s.\[[@ref29]\]

Our results demonstrated an unacceptably high incidence of pain or discomfort in 60% of cases, which was decreased to 15% after granisetron pre-treatment. This may have been the result of a peripheral local anaesthetic action, which attenuated the afferent pain pathway rather than a central analgesic effect, similar to the mechanism of ondansetron. Although granisetron pre-treatment did not relieve the pain in all patients, it was successful in decreasing pain in 85% of the patients in our study in comparison with the study with ondansetron pre-treatment (50%).\[[@ref8]\]

CONCLUSION {#sec1-5}
==========

We conclude that pre-treatment with granisetron along with venous occlusion for 1min for prevention of propofol-induced pain is highly successful. Moreover, prevention of post-operative nausea and vomiting may be achieved along with alleviation of propofol-induced pain with a single agent that may be used especially in day-care surgery.
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